
Original Article Ann Med Res 2024;31(8):643–650

Ann Med Res

Current issue list available at AnnMedRes

Annals of Medical Research
journal page: www.annalsmedres.org

Trend analysis of thyroid carcinoma incidence: A retrospective
analysis of 2,705 cases from an endemic goiter region

Mustafa Kocaka,∗, Gulsah Erbolukbasb, Irfan Nuhoglua, Ahmet Suat Demira,
Halil Onder Ersoza

aKaradeniz Technical University, Faculty of Medicine, Department of Endocrinology, Trabzon, Türkiye
bKaradeniz Technical University, Faculty of Medicine, Department of Internal Medicine, Trabzon, Türkiye

ARTICLE INFO

Keywords:
Thyroid cancer
Thyroid cancer trends in Türkiye
Endemic goiter
Papillary cancer
Thyroid cancer subtypes

Received: Jul 29, 2024
Accepted: Aug 21, 2024
Available Online: 28.08.2024

DOI:
10.5455/annalsmedres.2024.07.154

Abstract

Aim: To provide further data from a population with different genetic background for the
contrary views on the ensuing question of “whether iodine status influence the onset and
course of thyroid cancer” by examining trends in thyroid cancer incidence and prevalence of
main sub types of thyroid cancer in a population from formerly iodine deficient geographic
area in Türkiye.
Materials and Methods: Data were retrieved for 2,705 patients (2,161 female, 544
male) who were diagnosed with histopathologically confirmed thyroid cancer at Karadeniz
Technical University Farabi Hospital, a university hospital serving a geographic region
which remains an endemic goiter area and was formerly iodine-deficient, shortly after
mandatory national salt iodization, between 2000 and 2018. Age, gender, subtype, tumor
size, stage, and the changes and trends over the years were retrospectively evaluated.
Results: Thyroid cancer rates had a trend of increase from 2000 to 2012 and then began to
decline. In our region, papillary thyroid cancer (PTC) is more prevalent (93.5%). Among
all thyroid cancers, the ratio of micro papillary thyroid cancer (mPTC) is 46.5%, follicular
thyroid cancer (FTC) is only 3.5%. mPTC (tumor size ≤10 mm) (49.8%) and macroPTC
(tumor size >10 mm) (50.2%) are approximately equal in proportion, and these ratios
remained similar over the years covered in this analysis. Stage I PTC is 95.3%. M0 PTC
is 98.9%.
Conclusion: Data from this retrospective epidemiologic study indicates that the rate of
PTC is notably high and thyroid cancer may have a more benign course in our endemic
goiter region probably due to iodine supplementation that may affect late-stage thyroid
carcinogenesis.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Thyroid cancer is the most common cancer of the en-
docrine system, characterized by low mortality and mor-
bidity but has an increasing incidence trend. According to
the GLOBOCAN data published in 2018, which included
185 countries, the incidence of thyroid cancer was ranked
11th among all cancers, with a rate of 3.1%, while the
mortality rate was 0.4% [1]. According to the GLOBO-
CAN 2022 data, thyroid cancer was ranked 7th with an
incidence rate of 4.1%, with the mortality rate of 0.5% [2].
Over the last 30 years, the global incidence of thyroid can-
cer has significantly increased, primarily due to the rise
in papillary thyroid cancer (PTC) [3]. In Turkey, thyroid
cancer is the second most common cancer among women
and ranks 8th among men [4].

∗Corresponding author:
Email address: mkocak19@ktu.edu.tr ( Mustafa Kocak)

Differentiated thyroid cancer (DTC), which includes pap-
illary and follicular subtypes, constitutes the vast majority
(>90%) of all thyroid cancers [5]. Most thyroid cancers are
PTC, followed by follicular thyroid cancer (FTC) [6,7].

FTC constitutes 5 to 50% of differentiated thyroid cancers.
Its relative incidence tends to increase in iodine-deficient
endemic regions [8]. FTC is more common in areas with io-
dine deficiency. However, the increasing incidence of PTC
is thought to be due to changing diagnostic criteria and di-
etary iodine supplementation-induced decrease in the fre-
quency of FTC cases [9].

The ratio of PTC to FTC differs in regions according to
the risk factors including the status of iodine, adequate
and deficient iodine levels, delayed impacts of iodine de-
ficiency, and intense screening. In iodine-deficient areas,
lower rates are reported. In many parts of the world, di-
etary iodine supplementation have caused an increase in
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the ratio of PTC to FTC [10]. Consequently, the com-
bined effects of changes in diagnostic criteria and iodine
supplementation may have played a significant role in the
reported decreasing trend in FTC incidence over time. It
has also noted that FTC has a higher incidence in some
regions of the world with iodine deficiency, compared to
other areas [11,12]. Populations that have begun iodine
prophylaxis show an increase in the ratio of PTC to FTC
[13].
Studies on this subject present current data from different
regions of the world, but they do not clearly identify the
reasons for the increasing trend. The most widely accepted
explanation is the overdiagnosis of microcancers, particu-
larly due to the use of advanced diagnostic techniques and
increased screening. To provide an additional perspective
on this issue, we took an opportunity to conduct a new
analysis of cases at our university hospital where most of
the goiter cases of an endemic goiter region receive treat-
ment. Furthermore, our previous analysis (covering 2006-
2008 period) from this region had revealed rate of 26.5%
confirming endemic goiter status of this region [14].
The World Health Organization (WHO) defines iodine de-
ficiency as a median urinary iodine excretion of less than
100 µg/L in children aged 6 years and older, and adults.
Adequate iodine intake is defined as a urinary iodine excre-
tion of 100-199 µg/L [15]. In 1997, two studies identified
our region of Trabzon as an iodine-deficient area; the me-
dian urinary iodine excretions in 11-year-old children were
found to be 13 µg/L [16], and the average iodine excretion
was 31.3 µg/L [17]. However, in a study we conducted
in 2008, the median urinary iodine excretions in adults
were found to be 122.79 µg/L, indicating adequate iodine
intake.
Our region is also an endemic goiter region. Endemic goi-
ter is defined as the condition where thyroid enlargement
(goiter) exceeds 10% of the population in a given area [18].
In a study we conducted in 2008, the prevalence of goiter
in adults in the Trabzon region was found to be 26.5% [14].
To determine iodine deficiency, measuring urinary iodine
concentration is the most practical biochemical method.
This approach assesses impact of iodine supplementation
only at the time of measurement, whereas thyroid size
reflects the impacts of iodine nutrition over months or
years, delayed impact. Therefore, even if populations have
achieved iodine sufficiency based on average urinary iodine
concentration, goiter may persist [15]. In Turkey, to reduce
iodine deficiency, it has been mandated by legislation that
iodine be added to salt (50–70 mg/kg potassium iodide or
25–40 mg/kg potassium iodate) since 1999.
It has been reported that with the normalization of iodine
deficiency in endemic goiter regions, the epidemiological
profile of thyroid cancer is subject to change, with an in-
crease in thyroid cancer incidence. This provides signif-
icantly improved prognosis due to opportunity of early-
stage diagnosis [19]. The same study reported that with
the normalization of iodine deficiency, the incidence of
anaplastic thyroid cancer (ATC) decreased, the incidence
of PTC significantly increased (from 56% to 91.5%), and
the stages of thyroid cancer improved.
The available epidemiological and experimental evidence

suggest that iodine deficiency is a risk factor for TC and
this can be ameliorated by iodine intake. However, though
less convincing, there are also evidence suggesting that io-
dine excess may actually be associated with increased in-
cidence of TC. To provide further evidence for this ensu-
ing question we took opportunity of re-analyzing our data
from a formerly iodine deficient region of Turkey, in cor-
respondence to initiation of national iodine supplementa-
tion. Our data does not only provide data from a different
genetic background but also offer a relatively large popu-
lation from a formerly iodine deficient still endemic region
to trace over about 20-years.
In this study, we have found that in an endemic goiter
region, formerly identified with iodine deficiency, the in-
crease in thyroid cancer at halt and even tended to de-
cline. The occurrence rate of mPTC (micro papillary thy-
roid cancer, tumor size ≤10 mm) and MPTC (macro pap-
illary thyroid cancer, tumor size >10 mm) were approxi-
mately equal over the years. Additionally, the data from
our study showed that thyroid cancer in endemic goiter re-
gions is more benign (Stage 1 rates: 95.3% in PTC, 81.1%
in FTC, and 34.2% in MTC).

Materials and Methods

Study population

The protocol of this study was approval by the Karad-
eniz Technical University Medical Faculty/Trabzon Ethics
Committee (25/06/2018, no:154).
This study included 2,705 patients (2,161 female, 544
male) whose thyroid cancer diagnose was histopatholog-
ically confirmed at the Karadeniz Technical University
Medical Faculty, a tertiary care center and university hos-
pital. All the cases diagnosed with of thyroid cancer be-
tween 1 January 2000 and 30 June 2018, were considered
for this retrospective evaluation.
Inclusion criteria involved cases to have a pathologically
confirmed diagnosis of TC and being over 18 years of age.
All information about the patients included in the study
was obtained from the hospital’s electronic archive: the pa-
tients’ age, gender, diagnosis dates, radiological imaging
reports and histopathological data after thyroidectomy.
Patients with sufficient clinical details (thyroid cancer sub-
type) specified in the International Statistical Classifica-
tion of Diseases and Related Health Problems (ICD) code
in the data archive were identified and evaluated on a case-
by-case basis by our study team.
Thyroid cancer is classified into seven diagnostic groups ac-
cording to the WHO 2017 criteria: PTC, FTC, medullary
thyroid carcinoma (MTC), Hurthle cell carcinoma (HCC),
ATC, poorly differentiated carcinoma, and mixed type
thyroid carcinoma (MTTC) [20]. For PTC, tumor size
was categorized as ≤10 mm (microcarcinoma, mPTC) and
>10 mm (macrocarcinoma, MPTC).
FTC was divided into two subtypes: minimally invasive
and widely invasive.
The thyroid cancer cases were evaluated for tumor size,
vascular invasion, lymph node metastases, and distant or-
gan metastasis. Staging was based on the criteria of the
American Joint Committee on Cancer (AJCC). Since the
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AJCC 8th edition was published [21] during the data anal-
ysis, this staging was performed by the research team using
the data from the patient files.

Statistical analysis

For the analysis of the data, the SPSS 23.0 statistical soft-
ware package (SPSS Inc., Chicago, IL, USA) was used. De-
scriptive statistics of the evaluation results were presented
as numbers and percentages for categorical variables, and
as mean, standard deviation, minimum and maximum for
numerical variables. Comparisons of numerical variables
between two independent groups were evaluated using the
Mann-Whitney U test. The Chi-square test was used to
analyze the differences in the ratios of categorical variables
between independent groups. A p value <0.05 was consid-
ered statistically significant.

Results

Of the 2,705 cases included in the analysis, 79.9%
(n=2161/2705) were female and 20.1% (n=544/2,705)
were male. The rate of thyroid cancer was significantly
higher in females compared to males (p<0.001). Female
cases were observed four times more often. The overall
average age at diagnosis was 48.4±12.7 (47.7±12.8 for fe-
males, 51.3±11.9 for males). The average age of female
was significantly lower when compared to male (p<0.001).

Among all thyroid cancers: PTC constituted 93.5%
(n=2,530/2,705), FTC 3.5% (n=95/2,705), MTC 1.7%
(n=45/2,705), ATC 0.6% (n=16/2,705), HCC 0.3%
(n=7/2,705), MTTC 0.4% (n=11/2,705), and poorly
differentiated carcinoma 0.03% (n=1/2,705) (Table 1).
Poorly differentiated carcinoma was not included in the
tables as there was only one case.

When PTC was evaluated; mPTC (tm size ≤1cm) was
49.8% (1,260/2,530) and MPTC (tm size >10 mm) was
50.2% (1,270/2,530) with approximately equal rates (Ta-
ble 1).

When evaluating the diagnosis dates of thyroid cancers,
it was observed that the highest number of diagnoses oc-
curred in 2012. The most frequent diagnosis year for fe-
males was 2013, while for males it was 2012. It was found
that the number of cancer cases started to decrease after
2013 in females and after 2012 in males (Figure 1).

Figure 1. Distribution of overall thyroid cancers strati-
fied by gender over the study period.

Table 1. General characteristics and types of thyroid
cancer cases.

Overall Female Male p value

(n=2705) (n=2161/79.9%) (n=544/20.1%) <0.001*

Age (years)¥ 48 (39-57) 47 (39-57) 52 (43-60) <0.001+

Thyroid Cancer

type

n % n % n %

PTC 2530 93.5 2040 94.4 490 90.1

microPTC

(≤10mm)

1260 49.8 1045 51.2 215 43.9

macroPTC

(>10 mm)

1270 50.2 995 48.8 275 56.1

FTC 95 3.5 70 3.2 25 4.6

MTC 45 1.7 26 1.2 19 3.5

ATC 16 0.6 10 0.5 6 1.1

HCC 7 0.3 6 0.3 1 0.2

MTTC 11 0.4 8 0.4 3 0.6

Total 2705 100 2161 100 544 100

PTC: Papillary Thyroid Cancer, mPTC: Micro papillary Thyroid Cancer, MPTC:
Macro papillary Thyroid Cancer, FTC: Follicular Thyroid Cancer, MTC: Medullary
Thyroid Cancer, ATC: Anaplastic Thyroid Carcinoma, HCC: Hurthle Cell Carcinoma,

MTTC: Mixed Type Thyroid Cancer, ¥Median (IQR), +Mann-Whitney U test, p<0.05,
*Chi-square test; p<0.05.

Cancer cases with pathologically determined tumor size
and those with imaging methods performed for staging
were classified and staged according to the TNM classi-
fication (Differentiated and anaplastic thyroid carcinoma
TNM staging, AJCC UICC 8th edition) [21] (Table 2).
The highest rates according to tumor size were: 50.1%
T1A in PTC, 44.4% T2 in FTC, 33.3% T4A in MTC, 60%
T4A in ATC, 33.3% T2 and T3A in HCC, and 36.4% T1B
in MTTC (Table 2).
The highest rates of lymph node involvement were: 93.0%
N0 in PTC, 90.5% N0 in FTC, 56.1% N1B in MTC, 100%
N1B in ATC, 71.4% N0 in HCC, and 81.8% N0 in MTTC
(Table 2).
When cancers were evaluated according to metastases sta-
tus, the presence of distant metastases (M1) was found to
be: 1.1% in PTC, 8.0% in FTC, 22.0% in MTC, and 80.0%
in ATC. No metastases were observed in HCC and MTTC
(Table 2). The highest rate of distant organ metastases
was seen in ATC (Table 2).
When evaluated according to stages, it was found that
PTC was most frequent in Stage 1 (95.3%) and least fre-
quent in Stage 4A (0.049%), FTC was most frequent in
Stage 1 (81.1%) and least frequent in Stage 4A (1.2%),
MTC was most frequent in Stage 1 (34.2%) and least fre-
quent in Stage 4B (2.6%), ATC was most frequent in Stage
4C (80%) and least frequent in Stage 4A (20%), HCC was
most frequent in Stages 1 and 2 (33.3%, 33.3%) and least
frequent in Stages 3 and 4B (16.7%, 16.7%), and MTTC
was most frequent in Stage 1 (90.9%) and least frequent
in Stage 2 (9.1%) (Table 2).
When cancers were evaluated according to the diagnosis
date, it was found that PTC was most frequently diag-
nosed in 2012 (15.3%), FTC in 2010 (23.2%), MTC in 2012
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Table 2. TNM classification and stages of thyroid cancer types.

Tumor Size
PTC FTC MTC ATC HCC MTTC

n % n % n % n % n % n %

T1A 1257 50.1 5 6.2 7 19.4 0 0 1 16.7 2 18.2
T1B 681 27.1 16 19.8 5 13.9 0 0 0 0 4 36.4
T2 429 17.1 36 44.4 5 13.9 1 10 2 33.3 3 27.3
T3A 84 3.3 12 14.8 4 11.1 0 0 2 33.3 1 9.1
T3B 6 0.2 0 0 0 0 0 0 0 0 0 0
T4A 51 2.0 10 12.3 12 33.3 6 60 0 0 1 9.1
T4B 3 0.1 2 2.5 3 8.3 3 30 1 16.7 0 0
TOTAL 2511 100 81 100 36 100 10 100 6 100 11 100

Lymph Node Involvement

N0 2299 93.0 76 90.5 18 43.9 0 0 5 71.4 9 81.8
N1A 61 2.5 2 2.4 0 0 0 0 1 14.3 1 9.1
N1B 110 4.5 6 7.1 23 56.1 10 100 1 14.3 1 9.1
TOTAL 2470 100 84 100 41 100 10 100 7 100 11 100

Metastases

M0 2439 98.9 80 92.0 32 78.0 3 20 7 100 11 100
M1 27 1.1 7 8.0 9 22.0 12 80 0 0 0 0
TOTAL 2466 100 87 100 41 100 15 100 7 100 11 100

Stage

STAGE 1 2348 95.3 69 81.1 13 34.2 0 0 2 33.3 10 90.9
STAGE 2 82 3.3 10 11.8 6 15.8 0 0 2 33.3 1 9.1
STAGE 3 19 0.8 3 3.5 5 5.3 0 0 1 16.7 0 0
STAGE 4A 1 0.0 1 1.2 11 28.9 3 20 0 0 0 0
STAGE 4B 15 0.6 2 2.4 1 2.6 0 0 1 16.7 0 0
STAGE 4C+ - - - - 5 13.2 12 80 - - - -
TOTAL 2465 100 85 100 38 100 15 100 6 100 11 100

PTC: Papillary Thyroid Cancer, mPTC: Micro PTC, MPTC: Macro PTC, FTC: Follicular Thyroid Cancer, MTC: Medullary Thyroid Cancer, ATC:
Anaplastic Thyroid Carcinoma, HCC: Hurthle Cell Carcinoma, MTTC: Mixed Type Thyroid Cancer, + for MTC/ATC.

(15.6%), ATC in 2010 and 2011 (25% and 25%), HCC in
2009 and 2017 (28.6% and 28.6%), and mixed type thy-
roid cancer in 2010 (27.3%) (Table 3). When all TCs were
evaluated, the year with the most diagnoses were found to
be 2012.
When the most common cancer type, PTC, was evaluated
as mPTC and MPTC according to diagnosis dates, it was
found that both mPTC and MPTC were most frequently
diagnosed in 2012. The trend graph also showed an in-
crease over the years, but a decrease was observed after
2012 (Table 4, Figure 2).
When comparing PTC and FTC by diagnosis years, it
was observed that PTC showed an increasing trend until
2012, after which it began to decrease, while the number
of FTC occurrence remained unchanged over the study
period (Figure 3).

Discussion
Incidence of TC, the most common endocrine malignancy,
especially PTC has continued to increase worldwide in re-
cent years. The reason for this rise is not fully under-
stood. Although the contribution of an increasing amount
of screening to diagnosis is acknowledged [22,23], it can-
not fully explain the rising trend of these cases. Lifestyle,
obesity, environmental factors, or complications are con-

Figure 2. Micro papillary thyroid cancer and macro pap-
illary thyroid cancer over the study period (2000-2018).

sidered potential risk factors for TC [24]. Among these fac-
tors, iodine status is very critical since this trace mineral
is vital for thyroid function. Thus, implementation of io-
dine supplementation is widely applied in iodine deficient
areas but PTC consequences of these policies have been
debated for many years, with experimental and epidemi-
ological studies reporting conflicting results [24,25]. To
contribute to clarification of this discussion, we obtained
data through the analysis of relatively large numbers ob-
tained over a long period from the Trabzon region (for-
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Table 3. Date of diagnosis in our cohort with regard to thyroid cancer sub-types.

Diagnosis date
PTC FTC MTC ATC HCC MTTC

n % n % n % n % n % n %

2000-2005 29 1.1 7 7.3 3 6.7 0 0 0 0 0 0
2006 10 0.4 1 1.1 0 0 0 0 0 0 0 0
2007 54 2.1 3 3.2 0 0 1 6.3 0 0 0 0
2008 69 2.7 9 9.5 3 6.7 0 0 0 0 0 0
2009 94 3.7 13 13.7 3 6.7 1 6.3 2 28.6 1 9.1
2010 148 5.8 22 23.2 3 6.7 4 25.0 0 0 3 27.3
2011 241 9.6 16 16.8 4 8.9 4 25.0 1 14.3 0 0
2012 387 15.3 8 8.4 7 15.6 0 0 0 0 1 9.1
2013 373 14.7 4 4.2 5 11.1 1 6.3 1 14.3 2 18.2
2014 253 10.0 5 5.2 3 6.7 2 12.5 0 0 1 9.1
2015 265 10.5 4 4.2 3 6.7 1 6.3 0 0 1 9.1
2016 280 11.1 1 1.1 5 11.1 1 6.3 0 0 0 0
2017 210 8.3 2 2.1 6 13.3 0 0 2 28.6 1 9.1
2018* 117 4.6 0 0 0 0 1 6.3 1 14.3 1 9.1

TOTAL 2530 100 95 100 45 100 16 100 7 100 11 100

PTC: Papillary Thyroid Cancer, FTC: Follicular Thyroid Cancer, MTC: Medullary Thyroid Cancer, ATC: Anaplastic Thyroid Carcinoma, HCC:
Hurthle Cell Carcinoma, MTTC: Mixed Type Thyroid Cancer, *first 6 months.

Table 4. Micro papillary thyroid cancer and macro pap-
illary thyroid cancer over the study period (2000-2018).

Diagnosis years
mPTC MPTC

n % n %

2000-2005 13 1.0 16 1.3
2006 4 0.3 6 0.5
2007 28 2.2 26 2.0
2008 39 3.1 30 2.4
2009 56 4.4 38 3.0
2010 77 6.1 71 5.6
2011 116 9.2 125 9.8
2012 193 15.3 194 15.3
2013 180 14.3 193 15.2
2014 137 10.9 116 9.1
2015 139 10.2 136 10.7
2016 137 10.9 143 11.3
2017 99 7.9 111 8.7
2018/6 months 52 4.1 65 5.1

TOTAL 1260 100 1270 100

mPTC: Micro Papillary Thyroid Cancer, MPTC: Macro Papillary
Thyroid Cancer.

merly iodine-deficient, currently an endemic goiter region)
and found that iodine supplementation may reduce the
overall prevalence of TC, particularly PTC. And our anal-
ysis also revealed that following iodine supplementation,
with a certain delay, there has been a significant reduction
in aggressiveness of TC indicating a benign course.

This retrospective analysis on identifying the types,
trends, and changes over the years of thyroid cancer in our
endemic goiter region previously deficient in iodine, found
that thyroid cancer cases were on steady rise from the
start of our analysis at 2000 until 2012 and then began to
decrease. We have to note that nationwide iodine supple-

Figure 3. Trends in thyroid cancer subtypes (PTC and
FTC) cases during 2000–2018.

mentation was started in 1999. Among the cases PTC was
more common with 93.5%, and the rate of mPTC among
all TCs was found to be 46.5%. The occurrence rate of
FTC was only 3.5%. mPTC (49.8%) and MPTC (50.2%)
were observed in approximately equal proportions. Stage
I PTC was 93.5%. M1 PTC was only 1.1%.

Due to chronic TSH overstimulation there is a close re-
lation between thyroid tumors and iodine deficiency, and
this has been subject to many investigations particularly
iodine deficient areas. Grebe et al. reported in their study
that the relative rate of FTC tends to increase in iodine-
deficient regions [8]. Grani et al. stated that the ratios of
PTC to FTC differ in regions with sufficient and deficient
iodine, with FTC being more prevalent in iodine-deficient
regions, and that iodine supplementation in the diet has
increased the ratio of PTC to FTC in many parts of the
world [10]. FTC has also been reported to be more com-
mon in iodine-deficient Africa [26]. In Turkey, iodine be-
gan to be added to salt in 1999. Our study covers the years
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2000-2018. Despite our study region being an endemic goi-
ter area, PTC increased over the years, but there was no
significant change in the rate of FTC. PTC was signifi-
cantly higher from 2000 to 2012 and began to decrease in
2012. In our study, the rate of FTC remained the same
from 2000 and began to increase from 2007, then started
to decrease after 2010.

Approximately 90% of all thyroid cancers are reported to
be differentiated thyroid cancer (PTC+FTC) [5,6]. In
our study, the rate of PTC+FTC was found to be 97%
(93.5% papillary and 3.5% follicular), which is higher than
the rates reported in the literature. When evaluating the
stages of papillary cancer, data from the USA National
Cancer Institute (covering the years 2014-2020) showed
that 64% were localized, 30% had regional spread, 3% had
metastases, and 3% were of unknown stage [27]. Accord-
ing to AJCC 2018, Stage I and II cancers constitute the
majority of PTCs, while Stage III and IV cancers make
up less than 10% [9]. In our study, according to AJCC
2018, Stage I and II PTC accounted for 98.6% (95.3% and
3.3%, respectively). Stage III and IV only made up 1.4%
(0.8% and 0.6%, respectively). In our endemic goiter re-
gion, almost all PTC cases were found to be at Stage I,
indicating that they were detected at a much earlier stage
compared to the literature. We believe that this may be
due to the endemic goiter region or the easier access to
healthcare services in Turkey, especially to endocrinology
clinics, and the high usage of ultrasonography, leading to
overdiagnosis.

In a study conducted in an endemic goiter region with io-
dine replacement, the follicular cancer subtype was found
to be 61.4% minimally invasive and 38.6% widely invasive
[28]. In our study, these rates were higher for the mini-
mally invasive subtype and lower for the widely invasive
subtype (80% and 20%, respectively). In our endemic goi-
ter region, follicular cancer appears to have a more benign
course. Although we do not have a clear explanation for
this, their longer period of follow up might account for this
difference. In a study published in 2013 by Hyeyeun Lim
et al. investigating the status of thyroid cancer in United
States of America (USA), the proportion of female among
all thyroid cancer cases was found to be 75.3%, while the
proportion of male was 24.7% [29]. In a study by Pizzato
and colleagues, as well as in the GLOBOCAN 2022 data,
thyroid cancer was found to be three times more common
in women than in men [2,30]. In a study conducted in Iran
(between 2009and 2018), 1,742 thyroid cancer cases were
recorded (83.7% in female and 16.3% in male). The inci-
dence of thyroid cancer was found to be 5.1 times higher in
women than in men [31]. In a study conducted in Zurich,
Switzerland, covering the years 1980-2016, it was reported
that thyroid cancer was 27.7% in men and 72.3% in women
[32] In a study from Turkey by Özdemir and colleagues,
which included 8,450 thyroid cancer cases, the proportion
of women was reported to be 79.1% and men 20.9% [33].
In our study, the proportion of thyroid cancer in women
was found to be 79.9% and in men 20.1%, and thyroid can-
cer was found to be four times more common in women
than in men. The rate of thyroid cancer in women in our
study was within similar range compared to international
literature and at comparable levels reported by a study

conducted in western city of Izmir, Turkey [33].

In the USA, the largest increase in thyroid cancer occurred
between 1992 and 2009, with a significant decrease in the
increasing trend beginning between 2009 and 2014. After
2014, the incidence of thyroid cancer began to stabilize
[22]. In an endemic goiter region in India, a study cov-
ering the years 2008-2015 reported a marked increase in
mPTC [34]. Many studies have indicated that thyroid can-
cer is overdiagnosed, particularly due to inclusion of mi-
crocancers [6,30,35,36]. In a narrative review published in
2015 by Riccardo Vigneri et al., it was reported that in the
last 20 years, the incidence of thyroid cancers has increased
more than any other cancer, and this increase was espe-
cially noted in mPTCs [37]. The greatest increase was re-
lated to small-sized tumors (microcarcinomas), which rose
to nearly 50% among all tumors. In a study published
in 2021 by Adalberto Miranda et al., it was noted that
the rapid increase in thyroid cancer incidence from 1998
to 2012 was observed only in papillary thyroid cancer, pri-
marily due to its subclinical forms [38]. In a study from
Turkey by Özdemir M. and colleagues, mPTC was found
to be 24.2% [33], while in our study, mPTC was found to
be 49.8%, which is similar to international literature but
higher than national literature. In our study, the situa-
tion specifically indicating an excessive number of mPTC
cases was not observed. mPTC and MPTC showed sim-
ilar rates of increase and decrease over the years. While
the same study emphasized a continuous increase in thy-
roid cancer over the years, our study found an increase in
all types of thyroid cancer until 2012, after which it be-
gan to decrease. We believe that the decrease in cancer
incidence after 2012 is due to more nodules being moni-
tored with close follow-up, and biopsies being performed
only on high-risk nodules, a decrease in biopsy rates, and
consequently, a decrease in surgeries.

When evaluating thyroid cancer types, Bakiri et al. re-
ported that FTC and ATC were more common in endemic
regions (42.1% and 14%, respectively) compared to non-
endemic regions (38.4% and 6.2%, respectively) [39]. In
a 2003 publication by Susan Preston-Martin et al. (an-
alyzing studies covering the years 1980-1997), the rates
were 79% PTC, 14% FTC, 2% MTC, 1% ATC, 1% other
histopathologies, and 3% unknown histopathological type
[35] . In a study by Hyeyeun Lim et al. published in 2013,
which included 77,276 thyroid cancer cases from 1974 to
2013, the rates were found to be 83.6% PTC, 10.8% FTC,
2.2% MTC, 1.3% ATC, and 2.1% others [29]. In a study
conducted in an endemic goiter region in India, the rates
were 97% PTC, 0.6% FTC, and 2.4% MTC [34]. In Iran,
a study by Maryam Ghalandari et al. reported rates of
86.8% PTC, 3.7% FTC, 1.8% MTC, 0.5% ATC, and 7.2%
others [31]. In a study covering the years 1980-2016 in
Switzerland, the rates were found to be 65.8% PTC, 23.4%
FTC, 5.2% ATC, 3.1% MTC, and 2.5% others [32]. Ac-
cording to the 2018 cancer statistics from the Turkish Min-
istry of Health Public Health Directorate, the rates were
94.3% PTC, 3.6% FTC, 1.6% MTC, and 0.5% other can-
cers [4]. In a study from Turkey by Özdemir and col-
leagues covering the years 1992-2017, the reported rates
were 91.2% PTC, 5.7% FTC, 2.3% MTC, and 0.7% ATC.
In our study, the rates were found to be 93.5% PTC, 3.5%
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FTC, 1.7% MTC, 0.6% ATC, and 0.7% others (0.3% HCC,
0.4% mixed type, and 0.03% poorly differentiated carci-
noma) [33]. In our study, the rate of PTC was higher
compared to international literature but similar to studies
conducted in Turkey.
Limitations of our study include its retrospective nature
and the fact that the subtypes of PTC were not speci-
fied confirmed in the pathological reports of for all the
patients involved in the analysis. We believe this is due to
pathologists often not specifying subtypes in mPTC cases.
The rate of unspecified subtypes in the entire cohort is
40%. The rate of unspecified subtypes in mPTC is 38.5%,
while in PTC (>10 mm), it is only 11.4%. We consider
this to be within acceptable limits. Additionally, some
patients’ radiological imaging reports, which could have
been used to evaluate lymph node metastasis and distant
metastasis, were not accessible. The rate of these inac-
cessible radiological reports in the entire cohort is 10%.
We also consider this to be within acceptable limits com-
pared to retrospective nature of this study. Registry data
did not include information on other relevant risk factors
that may vary regionally, including socioeconomic status,
obesity, diet, radiation exposure, and family history, lim-
iting the assessment of alternative risk factors. And, this
analysis was performed on data from a single institution.
However, this also have some advantages considering the
opportunity of analyzing data from a formerly iodine de-
ficient endemic area.
In our study, the exact duration of iodine supplementation
for the participating patients is not known precisely. How-
ever, national iodine supplementation began in Turkey in
1999. It is logical to attribute the breakpoint occurring
after 2012, which contrasts with the increasing trend in
thyroid cancers close to the onset of the national interven-
tion, to the long-term effects of the supplementation initi-
ated in 1999. Although there is not exact data on the time
of delay of impact of iodine supplementation on the trend
of thyroid cancer incidence, available data present similar
latency with our study. Thus, a recent study from China
shows deceleration in the number of TC cases at 2016 fol-
lowing implementation of a nationwide salt iodization pro-
gramme in 1996 [40]. So, it is likely that delayed effects of
iodine supplementation peaks about 10-years’ time frame.

Conclusion

Overall, this retrospective analysis clearly shows that dur-
ing the study period, although the incidence rates of
thyroid cancers increased steadily, cases tends to have
more benign course. Although this study did not ad-
dress any cause-effect impact, this is probably due to the
delayed/long-term effects of iodine supplementation.

Conflict of interest statement

The authors have no conflicts of interest to declare.

Funding

This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit
sectors.

Ethical approval
This study protocol was reviewed and approved by
the Ethics Committees of Karadeniz Technical Univer-
sity Medical Faculty/Trabzon; approval number: 154-
25/06/2018.

Disclosure
“Preliminary findings from this research was presented
at 25th European Congress of Endocrinology 2023, 13–
16 May 2023, Istanbul, Turkey proceedings in En-
docrine Abstracts (2023) 90 EP1034 | DOI: 10.1530/en-
doabs.90.EP1034”

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal

A. Global cancer statistics 2018: GLOBOCAN estimates of in-
cidence and mortality worldwide for 36 cancers in 185 countries.
CA Cancer J Clin. 2018;68(6):394–424.

2. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjo-
mataram I, et al. Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA Cancer J Clin. 2024;(February):1–35.

3. Seib CD, Sosa JA. Evolving Understanding of the Epidemiology
of Thyroid Cancer. Endocrinol Metab Clin North Am. 2019 Mar
1;48(1):23–35.

4. Tolunay T, Kaygusuz S, Keskinkılıç B, Özsarı S,
Gökler ME. Kanser_Rapor_2018. Türkiye Kanser
İstatistikleri 2018 [Internet]. 2022;26–7. Available
from: https://hsgm.saglik.gov.tr/depo/birimler/kanser-
db/Dokumanlar/Istatistikler/Kanser_Rapor_2018.pdf.

5. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ,
Nikiforov YE, et al. 2015 American Thyroid Association Man-
agement Guidelines for Adult Patients with Thyroid Nodules
and Differentiated Thyroid Cancer: The American Thyroid As-
sociation Guidelines Task Force on Thyroid Nodules and Differ-
entiated Thyroid Cancer. Thyroid. 2016;26(1):1–133.

6. Kitahara CM, Sosa JA. The changing incidence of thyroid can-
cer. Nat Rev Endocrinol. 2016 Nov 1;12(11):646–53.

7. Lam AKY, Lo CY, Lam KSL. Papillary carcinoma of thyroid:
A 30-yr clinicopathological review of the histological variants.
Endocr Pathol. 2005;16(4):323–30.

8. Grebe SKG, Hay ID. Follicular thyroid cancer. En-
docrinol Metab Clin North Am [Internet]. 1995
[cited 2023 Mar 9];24(4):761–801. Available from:
https://pubmed.ncbi.nlm.nih.gov/8608779/.

9. Schlumberger MJJ, Filetti S, Alexander EK, Hay ID. Nontoxic
Diffuse Goiter, Nodular Thyroid Disorders, and Thyroid Malig-
nancies. In: MBChB MSM, MD PRJA, Allison B. Goldfine M,
Clifford J. Rosen M, Peter A. Kopp M, editors. Williams Text-
book of Endocrinology. Fifteenth. Philadelphia: Elsevier Inc.;
2020. p. 449–88.

10. Grani G, Lamartina L, Durante C, Filetti S, Cooper DS. Fol-
licular thyroid cancer and Hürthle cell carcinoma: challenges in
diagnosis, treatment, and clinical management. Lancet Diabetes
Endocrinol. 2018 Jun 1;6(6):500–14.

11. Thomas JO, Ogunbiyi JO. Thyroid cancers in Ibadan, Nigeria.
East Afr Med J [Internet]. 1995 [cited 2023 Mar 9];72(4):231–3.
Available from: https://pubmed.ncbi.nlm.nih.gov/7621758/.

12. Der EM. Follicular Thyroid Carcinoma in a Country of Endemic
Iodine Deficiency (1994-2013). J Thyroid Res. 2018;2018.

13. Feldt-Rasmussen U. Iodine and cancer. Thyroid. 2001;11(5):483–
6.

14. Kocak M, Erem C, Deger O, Topbas M, Ersoz HO, Can E. Cur-
rent prevalence of goiter determined by ultrasonography and as-
sociated risk factors in a formerly iodine-deficient area of Turkey.
Endocrine. 2014;47(1).

15. WHO. Assessment of Iodine Deficiency Disorders and
Monitoring Their Elimination. World Health Organization.
2007;28(2):1–108.

16. Erdogan G, Erdogan MF, Delange F, Sav H, Güllü S, Kamel
N. Moderate to severe iodine deficiency in three endemic goitre
areas from the Black Sea region and the capital of Turkey. Eur
J Epidemiol. 2000;16(12):1131–4.

649



Kocak M. et al. Original Article 2024;31(8):643–650
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